Summary For the last 20 years the National Health Service Central Register (NHSCR) has been used as the principal source of follow-up for mortality, and often for cancer This incompleteness of notification needs to be taken into account in the interpretation of published studies and in the analysis of studies using NHSCR flagging. It also implies similar incompleteness in published national cancer survival data, which use the same system of flagging. Nevertheless it is a notable achievement that NHSCR has successfully monitored such a high proportion of a population of 50 million people, by entirely clerical procedures, for 40 years.
The National Health Service Central Register (NHSCR) has recorded information concerning mortality among virtually the entire population of England and Wales for the past 40 years, and since 1971 has also recorded information relating to cancer registrations. For the last 20 years 'flagging' individuals on the NHSCR has been the principal method used to follow-up patients in most epidemiological cohort studies and in many clinical studies of subjects resident in England and Wales. The completeness of follow-up and of notification of events by the flagging system is therefore of importance to the interpretation and operation of a large number of epidemiological and clinical studies.
There is a widespread belief that the follow-up is extremely good for mortality, although less complete for cancer incidence, but few data on the completeness of notification have been published. Since the flagging system is dependent on a series of clerical linkages, there is considerable potential for error and omission.
The Childhood Cancer Research Group (CCRG) in Oxford maintains the National Register of Childhood Tumours which is population-based on the whole of Britain. For many of the cancers and deaths occurring in these patients the CCRG receives event notification in two ways, firstly from the cancer or death registration system, and secondly from the flagging system. We therefore had the potential to assess the completeness of NHSCR follow-up, by comparing the notifications from this source with those received directly from cancer and death registration. This paper assesses completeness of the flagging system for mortality since 1953 and cancer registrations since 1971, and reasons for failures that have occurred.
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Materials and methods
The NHSCR has existed since the foundation of the National Health Service to co-ordinate and update patient lists of general practitioners held by the Family Health Services Authorities, formerly Family Practitioner Committees, in England and Wales. This requires that decedents be identified within the NHSCR and removed from the general practitioner lists. This is achieved by sending copies of extracts of all death certificates relating to residents of England and Wales to the NHSCR for clerical tracing and then entering in the NHSCR a death symbol beside the name of the dead individual when traced.
Since 1971, cancer registrations have also been entered onto the NHSCR. The national cancer registration scheme is voluntary and originates from regional cancer registries which obtain information from various sources (Swerdlow, 1986; OPCS, 1990) . There are currently 12 such registries in England and Wales. They assign each cancer a unique cancer registration scheme number and submit the relevant details to the National Cancer Registry at the Office of Population Censuses and Surveys (OPCS). The National Cancer Registry sends paper copies of registration details to staff at NHSCR, who try to link details appearing on the cancer registration to an individual in the NHSCR. Once traced, a cancer symbol is added to the NHSCR entry relating to the individual concerned. Around 4% of registrations cannot be traced on the NHSCR, and therefore cannot be entered (Swerdlow, 1986) .
Because . We then ascertained for each of these subjects whether the death had also reached the CCRG via the flagging system, and where it had not we sent identifying details to NHSCR for investigation of the stage at which the failure in the notification process had occurred.
Results

Cancer notifications
There were 7,379 cancers on the CCRG files with regional registration numbers indicating that they had been registered at a regional cancer registry, and which had been flagged at the NHSCR. For 6,776 (91.8%) of these patients, the CCRG had received a cancer registration from the NHSCR, and for 603 (8.2%) the CCRG had not. Table II shows the percentage of cancers notified to the CCRG by the NHSCR according to year of incidence of the cancer. There is little systematic variation in the percentage, except possibly a larger deficit in notifications for 1984, which may be a reflection of the considerably 'lag' period in the National Cancer Registration Scheme, see Table I and the text relating to it below. 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1976 9 Failure of the NHSCR to notify deaths would have two effects on a cohort analysis -a loss of event data, and an overestimation of person-years at risk. The former error should have minimal effect unless the lost patients were extremely biased. The latter would usually be trivial, except where a cohort (for instance, patients treated for a cancer with poor survival) had extremely short life expectancy. The person-years added by 'immortal' patients could then be more considerable, and it might well be worthwhile to use other methods to try to determine the follow-up status of patients apparently surviving exceptional periods. This is much the largest study yet published of the efficiency of notification of cancer registrations by the England and Wales flagging system. There have been some previous more limited data (Hunt & Coleman, 1987; VillardMacKintosh et al., 1988) . The 8% shortfall in cancer registrations notified through NHSCR is more serious than the loss for mortality, but if not seriously biased it would not be critical for most epidemiological purposes. The bias by region (Hunt & Coleman, 1987; Villard-MacKintosh, 1988 
